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PURPOSE: To remove the refuse from the surface of a substrate by providing a 
treatment tank, the means holding the substrate within the treatment tank, a means 
supplying specific gas to the surface of the substrate and a means generating 
Bernoulli pressure difference on the surface of the substrate. 

CONSTITUTION: A silicon wafer 107 is inserted in a substrate receiving tank 130 
and, after the atmosphere in the tank 130 is sufficiently replaced with gas, for 
example, N2 gas so that the concn. of the moisture in the tank becomes lOppm or 
less, the silicon wafer 107 is fixed on the support stand 108 within a vacuum 
treatment tank 101 through a substrate feed chamber 131. Next, an opening and 
closing valve 113 is opened and the N2 gas is sprayed on the silicon wafer 101 
through a blowoff port 111. Further, a high pressure gas control part 117 is 
operated to generate intermittent pressure fluctuations from the blowoff port 111, 
for example, at a rate of 10 times/min. By this constitution, the blown-off N2 gas 
and the refuse separated from the silicon wafer 107 are discharged out of the 
system through an exhaust passage 122. 
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Stt^rfStf. A 1 X'b-otd&tS. C 1 2#Xfc 40 

a i toztiftzxiXA i c i tiflmzti. ztum 
m.x'bhztz%®tht. m&K&m:m}>m 

[oo53] -eoffi, mufmmm s c» lt«, 

tfS i 0 2 <7)rfStCJtLT»i. 0tttfHF#X##i.£> 
[0054] dfl&tt. HWziU^v^ RiEtttfx 
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[0055] 2 ) *mwm2amiimz'o» 
xwmtz. *$mmx-te. muzm&mzwmi 

0 i rtcoafti o 7av*^ad*6 1 o 8**Bter* h 
mm^Lx^hb^^^xme^m^xmmti. 
[0056] meiza^x. 6 0 maflrefco. #fi 

tm&i~> t J3yV*^-%m^X^&. 6 0 2«y'J 

3y>xA-6oi ^flaH-ifefto^a^-c*"). m 

itf ICE t L < tttttSttftftC i £Sflc«£MSflt£3r 
LTV**. 6 0 3&>->j3y>>x/\6 0 liJitf. £ft 
£602 &l9CT*fc^liietMr?% 0 » f^xtftt* 
1000HISgfc3&T*a^-4tttg$-^rLT^4. 6 04 

mmx-bz. 

[0057] ifcfc. B6(3*L££«>£3£fflVifc3'$ 

m&mftm&v unco* . 

[0 0 58] ^y3y?x;N±fctt*$-£fc=r$«. & 
SO. SxinKO^UXf-W^^-f y^XSitie^ffl 
V\ fl*«ilcm*3fc9»10«i: Lfc. #J8 0"C 
»N!^Jy'j3y>)xA-6 0 UtMWtt^ 
2501/mi noaATKSttftttftfc 1 mMZ. ®\ 
W&6 04 i OSlJ«Hi^^0teS«6 0 3fc:^i.^fc 

t i •) . &tto®m*t> iooo @ft(c4#ST'*rs 

idfcLfc. 0 0 0BCC«)Bd$ 

ISK3 0IMSiT*4. 5/'j3^x;w«si 

0. SjunUOKtflil cm2i>^0Wlfflt«^Lfci 

[00 59]^v^T. fr^coa-S^ft^^Jt^'Jny 

^WtSA 2 50 1/mi nOSUtCKSftW*** 

^U3y>x>'N5r3»Sl OOO0teT'lH]fe$^ 
ft. 0«Sr<?jhL. 56^(£l3te6«#jhLT36»fe5#»fc 
Hlf^ 'Jn^^xVN^iOOO EW£THH£$*4 ZbZ 

1 0HftiD>eL7t. ^'Jay">x^Ilie*<±*S^tX 
kr^U3y>x^±c03*5S-a^L^*. fftttflB 
ITlcmJftfcOftllTftofcrfS^ 2@a-Cl 
cm^^JtO^O. 8ffl. 5Hia-C{i*«jO. 5ffltC«^- 
L. Ulft S com-SLlimimft izb^fz. ZOttiMk* 

[0060] m*z®mz-£hz\biz£->x . mmm 

[0061] 3WHt«Wi>' U a y •> x> vOEBgRttft 
^■lOOOIUKT'fcO. lOOOEHEH^fSl^i^ 
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4mStUz. Lrt»U ZixbvMitmzmil* o 
[00 62] $^>t. mWi^X'^)^yO^\<rm 

tzmz$tt. 

[00 63] £fc. mfctM&Z-tZtf^. Wi.tfXe 

7>Tmiz£ixmmmco&j&zmiiii ooxiiz io 
mzvx ^$i*mwizmmmfrt>mkX'Z h t 

[0064] (nmm)*mmz. maxxm7 
$jfi»xvmtt. H7"C7ou±» sim 170s 

i>s. a*. 7 0 2fcaBasJwia. c^tra**^ 

TXhh. 7 0 3«, ££TiiPWR 
«/t>fr*JiVxfe. 7 04ti. M&myt<r>BUmX'f> 
S. 705, 706fcL «3£ISP!#'eJ>&. 707«fc 
"9 . gASJut^fRtfXtt, 7 0 6<DiSj£§ilB§#£:fr 2D 
U 7 0 3(0#7X®&smA2tlZ. Z\Z\X\ Wmti 

xn. 7 0 2(?>M2m-3tx'vm-z>. 7 0 4<?>Mg.m 
tmmmimzi.tf&^ftm-f &%>(?> 
x-hz. 7 0 3x-n&Ltzmm#xit. 7 0 5<r>mmm 
watzitu 7 0 8izm<mmms*MA2ti&. z 
zxmmiTm^KMzmmmi o i tm^*:. mm. 
Ltdmux 1 1 o{±. i^v 3>-^x/n i o 7<mn% 

v'jny^x^l 07^cft<. ftSfyj^T^jH 

u awa+arfs*. '>V3y*>xJ\izttm£wmtt 30 

rnxxm^zmizx*). ft*x*)mo%mmt> 
*waj*fc. £tzm*my>T0>tvb')iz&xigim 

WC, m&X'?icft<?yJr%^2m (10~100ppm) 

jmsi^it^T'*,. mkx omi 5%i$t:m?m 
#x'$k. -t%b*>. mmtfxotvbwzmm:^* 
m^&zti>*jffix't>&. xmtmxit. mmi tm 
tmmwm. =r swesfcjflvxfc. ^mmtxa. 7 
0 2<7>mm%M. rnxmytrnz. 70 l^ast^a 
Lfc*\ mm i «aic 1 2 8<^ao^l 127 40 

[00 6 5] (11*014) *%mr>&4crmW£.^ 

xmmth. *mma*. muzmzmssmtsft 
com%miftt$£mumiffi.mL%e>x ?Kcmm 
mtm.-tmm®*-ii2 : A,t:w&iz^xm8 tm 
»xmtt&. 

[0066] @8ii, 0 1 108<7>ffcbD 
fcjflufc bOTft & . 0Kfc V vc . 80 1 JiSfrf* 

0. *mmTHi/vziy<;x>s-&m^x^?>. so 
2«v y3y)xA-8o 1 £{m-r£fctfxoi8£re 50 
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miKM£hL<iffim®.mi&iizx&mftm 

»BI**LTV>&. 8O3fi«^tf30KHz*>/i>2M 
Hz^g|f*5|±t|T-J)0, £#68 0 2£:frLT. ^ 

[0067] 04 fcSLfc5*0>R»&fliVVfc5'!/ 

1 1 cn»tft")ISil 0flttffS-&fc. »8 0 c C<DN 2 ^ 
X$:>-'j3>">x>'\-8 0 1±tc:^WJc*^:2 5 0 1 

/m i iKoaaiTWcsftwfiftfc 

H8 0 3 fcfWS*fc. tt**ftft£88 0 3 OlWmia 
!43 0lWr*4. »*iB&£S8 0 3alMI; 

[0069] Kfc, j@^!6^fl^«rfm02: 3 0&S 

t 5iwa*JtrBt«ff&iia6*»* 3 o*£»^ 
mrt&iz-otvxi'Vayv^i.nzfmm-L. m 

$^t(±^'j3y7i^±ttt*LTV^^5{il cm 

[0070] tLh^^i •? x WiHfififfifto J: d =3rlS 
«m«n & - J: -> T «W1 < af^w^d- 

[0071] ii-coaw(c*«i8*4#afcL 
xmnmm.m.mm^tztfi. ztiumfttzmsz 

5-z.hZt£3mtLX^Z>tiSb. ZWXoZmfttt 

-rh^nx'btuii&xottmm^xitXw 

[007 2] S^lC, *WtMt»V»Ttt. HSftWlT' 

[0073] {mm5)*mtmmmi-v^tt: 
miRvm9t:m^xmmt&. H9ttiv^T9oii± 

9 0 1 »i©BE***'xfl»&a»9 0 2&XV9 0 4 (=8 

<Hi«xr^fl8&a»i i6*auTjes»iitioi 

fcSB3*i?»*. *^XfitJ&a»9 0 2liXx^ 

-£W**<mnM*mft9 0 3tfffiit>tiXt5'). * 
*^rx*«i«»9 o oxitxnam-zz t tfx-* h. 
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1 5 

mrm-mb**). miotrxmi&mi 1 6&£v# 

1 0 7tf>v 'J 3>">xA-J:lcffltt&tl& . 
[0074] *Hi6WtiJl ^T«, UteW 1 Tfr o 

«apsrff^»csni. . Mmmm 1 0 l rt<0^ <) 3 y> 
x>n- 1 0 7±{c^«bk*5r«t&-r* vi fc tri . 

mm i T-ff o^magstit^^ 3 o %3 $ * io 

«0 . xfctti£ffi#iii*tti: %*)*mz J; SSftfc 3 $ 

[0075] 09 (a) fcl OppmtlT^*^igJS# 
*#ig£l Oppm#fflmTt:iJ»t-&a 

«T2^FSWTt=S:ixtf . K£#UIff 1 0 1 (*I<D#B 
1 0 p p m 5rjB WC t> 3 5 <D 

l^fe*nirig-C&l, .ftot, 1 0 P P mOTO 

[0076] xmmmx'ummmm 1 o 1 mztnm 
mzmi. miLtzM?#*mztfxv:%iiiLni 1 1 30 

0 1 A tflUtf * y/xf>7 ^xvh ££tt, £H) 
Mmmmi 0 irtKK7#**£&A-rs.r 

mizthmo. mfttmcr>fflz®<mi)t:8fr2-£ 

[0077] (HltM6 ) *»fltfM|S6<^||tWfcov» 
£. 50 
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[0078] HtCfc^T, lOOlUHHfcNt*:/?-? 

*o. wittxaawRswtsB-cjb*. 1 002*1* 

flSNj^^y ayi>xVM 0 0 3HH£&&-t&*:#><7> 

Nz&m < 7 7 k ) 0 s assKfttttttt 

■caHbNi tbLPi 004 txukm-ti z t *>"c 

**. 10 0 5im{tN2?>?ft0>mjlt;-felZ&-> 

tc*xr>mm#V]b *) „ ZWKJjWmft 1 0 0 5 &H 

-^fitCftO.! t 6 . jg^Nzti . HH# 1 0 0 

J: 0 , 1 0 0 2 HMS'U 3 y->xAlfcM 

RJC&ajLPl 004liy'j3y>iAl(;M 

Ni*»«i«%-ic«fr&*«ifcUfc. 1 
0 04*»/»««§itS«[fl:N2^Saitt^tN2 ?V9ft 
C?>J±J)tZ£-r>XmWZtlZ>. 

[0079] mzmLmjkvz^g&z^xw^ 
5. mm%mfrm\mmii,z®'>x\^. 3-5 1 

LT»ivy3y^iy\±fcT%gtgo. 5/<mco^yx 

t. *5|^T'£03'5Oi«il cm«SfcO«10lTft 
->fc. ?S'ft;N2 5rfltt&-rS)ty>CON2^X<7)E^«. 10 
kg/cm2tLt. 

[0080] i^ya>">xA±iRfl:Ni*60iMai»« 

1 OtMBfc-EI. ^H-6l34ifc. StXW 

•>x^«lBK:f4«LTV>*rf5««ta«gUfc. dot 
# cov- y 3 y> 1; N±tlft* LX \ ^ 3 5 (om± 1 c m 

[0081] zammt LTtt. «itfi«tNiO i 3 
£i*>V3>*>*Js±frt>mm-2>t%lt>tl&. ZCT)X 

oizm&mfr(*mtLtii$ii. mtttimtotfm 
tit. 

[0082] *gENMTt±. S»T«»K:SMtt*iift 
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[oo83j sue mmi io, a«cSr#a-r&¥ 
zmmm^xhxw 

[0084] (HiSH7 ) *H*WWHvt, *HBHO 
Mlf*. Hll. 12. 13*1 ^'Jrjy«?x;N£«i 

*m&wmiWX'f>&. ztih7yx?-ttcvm& 

<1 10~10 0ppb-Ci>S. ^*itJ:')*#m21i 
<*>*#&gll S^I'Opp mWTfcfl&fcivt i ^ i t 
Jl soZX'i>%\,\ *H1 lfcttwc, 1 1 0 Hi. 
v'jny^xMitcf+^LJtd'SS:^*^^). ^5 

mtmmttLteMms. 110211 iio3«si«i 

vhZMtr?hmX'3>&. 1 104H y'Ja^iA 

zmmizwm?h*m%Ltimkmx-hh. 1 
i o 5\i&wgmzis03><>*>^mm-f&&comg. 

mX'bh. 1106, 1107. 1 108, 1109. 

1 1 1 on mm^oay^^^^mrtM^^y 

x*y? fmmmoMZffixb & . 
[00851 &®Mm-9!mztifz'>v ny^xVNjtfc: 

*. z<7)v*>w<!Rxn<mwmizmtzti9mztii 
mummw^mtzti&t, mtffsm'tizmimti 

JM^flactlBJBjWaifc*. Zcomzt/VziyVx^ 

pgomtzzviz. x<mtvfzmvhi>. 

(c*H^l ^Ojra+td'Sj&^L^^xASr^S 
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£B*S. *3BiHfc:tHvcil l?E^5l^*«Sr. 1 1 

0 2. no 3<mm?&^x^Ri/wmTW?) i yx. 

'^MM-&Mcr>$-t.yhZWti-tZ1it. 11050 

\,zwmLtzi)K dm*m*9yx9-tt(vmwm 
mmiz&mu *^±.izttmitzmz® 
z-t&wtmmxb*) . mmmi 2. mi starts 
iz. t i>~^M±coJm£mz®com.tmwi 
m.Lxi>mfr%<,\ 

10 [0086] (»fi048 ) *mfo&Hztk^X . *fttBO 
014KSHVC. 14 0111 y'j3y>xAjr^S 

ivx-bh mmmh >*ivtwo ) . 1 4 0 2n % 

j*SilS^y3>">x^NT*6. 0*;Hfl4O3, 14 

0 4«i mmizwm-hzmwwgskwxhz. 14 

20 05(1 ^ScoJIiaiitlueiaaetCx'Jay^xA?: 
Xbh. P«;i»f 140 3J1 RjEtt^yxyf-y^ 

ST'S> 0 . 1 4 0 4H ryx^&asgm.x'bh. 1 4 

0 6(i0UHfXT v'TCh *). 1 4 0 7iH ^yfj*>& 
^S-CfcS. 140 9,1410,1411.1412. 

1 4 1 311 *HBJco^5l^iilS-e*S. 14 14 
11 ^'j3y>x^^*^!SMi{C«B*-tl»^0#S&W 
Lfc*^*tt'fcS. 1415,1416,141 7»i. 
itfyjny^xMSrJPI-rs^cOH^^ -x 7 fy/ 

30 sKBi. ryxifsmim®. mmmmmm. 

»i 0iiifssi«»u^sus3 i6-eaj*Tfc'3. -e 
ztixa ^mitiifxAx/^^^Wsbx^^mm 

«JS<i. 10~10 0ppb-C&&. 

zmnmmm h v*>v<r>*w&m±^ n« 1 0 P P m 

40 [0087] 5at«7tfflELfca»:. »7x^ii±tc 

[0 088] i*it:J:0» «ia«-C'4ts^5<oi^^ 
50 ^iit&^wfig-c&'K -eoaws-gfat-sto-c 
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MtelSSLTtJ*^. 
[0089] 

te) i 7 4W£££lfmtpT'<r)3$.micrfrmW>X 102 

tlttU fiatflKfflUMm^x* h«Ul(i. 103 

WCi O^TK^^ftCS^^xSvIfc^JPPr^fcl^o 1 04 

tz. zwyjitiziv. *mmem£3m*i£v* 10 105 

mvm<rm&y4 ynizmaMn&m.. 107 

>tofiw>x*imztt 0 . gjg^s* 0 zmmizUhfr 1 0 8 

£. 109 

imm^m-^mm 1 1 0 

[@i] mm 1 ^siB#r^ *:«>«aaHi«Br* & . 111 

[02 ] i^'J 3^x^-±<^rf $cD&3^£ijrt0 1 1 2 

T*£&. 113 

[03] l <r^m*mfthlShrt£a8Mjm 1 1 4 

T'&S., 115 

[04 ] g^g^ i crm^mmimm-htzM^mm 20 1 1 6 

*BT*S. 117 
[05] mm 1 Ogg<9E;bS^rawl^fl§j£0T .118 

J>&„ 119, 

[06 ] HJ6H2 *§Hr*4fcA*)§SHraBt**. 1 2 1 

[07 ] mm 3 *a«rr4fcft«SB««Brft 4. 1 2 2 

[H8iiaiw4*awt4fci6oiimt«H^*>s. 123. 

[09]. siigCT 5 timtt fc«>«8iBm«src* s . 126 

[0io] mmme *wmt&t:*>9&wmmct> 1 2 7 

1 28 

[0113 mtM7*m&ht:#>cr>$i&®f&m-t> 30 129 

£. 130 

[012] mm7<r>mmzwimhtetb08mmf& 1 3 1 

0CJ>&. 131. 
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[01 3 J %Nft7aflK03m*mf SttbOgZ 
[014] HStWI8$:iiWS^y>^SfitlS0-CJ> 

101 nmmta. 
nfxmtmm. 



1 2 0 nmwmft, 
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